Pituitary extracts and plasmas of 35 species of fish were tested in two radioimmunoassay (RIA) systems, a salmon-salmon homologous RIA and a salmon-carp heterologous RIA, in which the same antiserum, raised against salmon gonadotrophin, SG-G100, was employed. In the homologous RIA, most salmonid species tested, except for the powan and ayu, cross-reacted in a manner identical with that of the standard, SG-DEAE-3. Nonparallelism of inhibition curves were found in 13 non-salmonid species while 3 others showed non cross-reaction. In the heterologous RIA, all cyprinids, except the rudd, and all salmonids, except the ayu, as well as 9 other species, gave inhibition curves parallel to that of the standard purified carp gonadotrophin. These results may indicate that immunological properties of fish gonadotrophins do not correspond to knowr phylogenetic relationships of fishes.
Introduction.
The objective of this study is to evaluate, from an immunological viewpoint, the concept of species specificity of fish gonadotrophins on the basis of cross-reactivity of pituitary extracts and, when available, plasmas of 35 species of fishes in two RIA systems for teleost gonadotrophins namely, a salmon-salmon homologous RIA and a salmon-carp heterologous RIA, in each of which the same antiserum against salmon (Oncorhynchus tshawytscha) gonadotrophin (SG-G100 ; Donaldson et al., 1972) was employed.
Materials and methods.
a) The RIA systems. -The development of these two RIA systems has been already presented (Tan, 1976a) . Full technical details and a validation as complete as possible of these two systems have been described (Tan, 1976b) . b) Preparation of samples. -Pituitaries were homogenised in 0.05 M phosphatebuffered saline (pH 7.5, 0.9 p. 100 NaCl and 0.1 p. 100 sodium azide in 0.05 M phosphate buffer). Each homogenate was left at 4 !C overnight and then centrifuged at 1 000 g for 20 min. at 4!C. Pituitary extracts, usually prepared at a concentration of 1 pituitary/ml, were stored at -20 !C and analysed within 10 days of being prepared. Plasma samples were stored at -20 !C prior to analysis. c) RIA analysis. -A post-precipitation double antibody RIA technique was employed. Purified carp gonadotrophin, which was equipotent to NIH-LH in the frog spermiation bioassay (Fontaine, personnal communication), and salmon gonadotrophin, SG-DEAE-3 which elicited an almost 100 p. 100 response in the goldfish spermiation bioassay at a dose of 0.3 ggl10 mg body weight (Donaldson et al., 1972) were used for radioiodination and as standards.
Ten-20 serial dilutions of a known quantity of pituitary extract were analysed in duplicate so as to obtain inhibition of binding of the label to the antibody over a range of 10-90 p. 100. Plasma samples were assayed at more than 3 serial dilutions.
Results.
A comparison of parallelism of inhibition curves of plasma and pituitary extracts of various fish species with those of the standard hormone in both RIAs are shown in table 1.
In the homologous RIA, the inhibition curves of both pituitary extracts and plasma of all Oncorhynchus spp., adults and precocious male parr of the Atlantic salmon, Salmo salar, adults of Salmo trutta, Salvelinus alpinus and wild Salmo gairdneri were parallel with that of the standard, SG-DEAE-3. However, samples from hatchery-reared Salmo gairdneri gave non-parallel inhibition curves ; similarly non-parallelism of inhibition curves were found with pituitary extracts of the powan, Coregonus lavaretus, and the ayu, Plecoglossus altivelis, as well as 13 other non-salmonid species, while 3 species showed no cross-reaction. Thus samples of only some salmonids appear to crossreact in a manner identical to that of the standard in the homologous RIA.
In the heterologous RIA, pituitary extracts of all cyprinids and salmonids tested gave inhibition curves that were parallel to that of the standard, a purified carp gonadotrophin (BG2-116 or BG4-240), except for those of Plecoglossus altivelis and Scardinius erythrophthaimus. Nine other species, including 2 species of cyclostomes, Petromyzon marinus and Lampetra fluviatilis showed parallel inhibition curves while 4 others showed non-parallel inhibition curves. No cross-reaction was observed with the pituitary extracts of Perca fluviatilis and Scyliorhinus conicula at the dosage tested. The heterologous RIA therefore appears to be less species-specific than the homologous RIA.
Discussion.
The data indicate that even with the use of two RIA systems employing the same antiserum, the degree of immunological cross-reactivity of samples from various species depends on the nature of the purified hormone used as the label and standard. It is important to realise that these immunological observations are based on the ability of the test samples and standard to inhibit the binding of the labelled hormone on the particular sites on the antibodies. Thus in general, though not without reservation, if identical antigenic determinants are present in both the unknown samples and the standard hormone, the various inhibition curves of test samples and the standard hormone should be parallel whereas if the inhibition curves of the test samples from a particular species are not parallel with that of the standard hormone, then identical antigenic determinants are absent.
In the homologous RIA, the majority of the salmonids tested showed inhibition curves which were parallel to that of the standard hormone. Similar findings have been reported by Crim et at. (1975) , who employed another salmonsalmon homologous RIA which was separately developed. Non-parallelism of inhibition curves was, however, not reported by these workers. The non-parallel inhibition curves obtained from pituitary extracts of the hatchery-reared fish though not from the wildcaught, Salmo gairdneri emphasizes the need for caution in evaluating the immunological reactivities of similar species derived from different sources. Similar non-parallelism observed in 13 other non-salmonid species further reflects the zoological specificity of this homologous RIA system. Similar observations have been reported by Breton et al. (1973) using a carp-carp homologous RIA. This is the first time that common antigenic determinants have been demonstrated between the pituitary extract of a cyclostome and the gonadotrophin of a teleost. This is particularly interesting since there is no evidence for the presence of thyroid stimulating hormone in the Agnatha (Sage, 1973) , though a gonadotrophin has been shown to be present in the pituitary on the lamprey investigated in the present work (Dodd et al., 1960) .
The above findings, though based on a limited number of species, do not appear to be consistent with known phylogenetic relationships (Greenwood et al., 1966) . It is, however, not surprising that within a group as diverse as the fishes, certain antigenic determinants in the gonadotrophin molecule are common to a number of species.
While parallelism between the inhibition curves of a pituitary extract and the standard hormone is a prerequisite for the estimation of potency by RIA, more rigorous validation procedures must be performed before the RIA is employed for a particular species, these should include an investigation of the possibility that non-gonadotrophic glycoproteins may interfere in the system. This is particularly essential in the heterologous RIA in view of the wide cross-reactivity observed with pituitary extracts of various species. Furthermore, in many of the species tested, there remains a need to determine whether the RIA values correspond to the biological activity of the samples.
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